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DETAILED ACTION 
Allowable Subject Matter 

1 . Claims 1 3-1 8 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Claim Rejections • 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1 5, and 9 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. The term "close" is indefinite and 
fails to define what the term encompasses. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication in this or a foreign country or In 
public use or on sale in this country, more than one year prior to the date of application for patent In 
the United States. 

5. Claims 1-12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Nishiguchi et a!., (5,809,455). 

As per claim 1, Nishiguchi et al., teach a method for suppressing 
background noise from a speech signal, said method comprising: 

obtaining an input speech signal; performing linear predictive coding 
(LPC) analysis on said input speech signal to obtain a z-domain representation of 
said input speech signal (Fig.5, items 42 and 43); 

computing a spectrum tilt and a noise-to-signal ratio (NSR) of said z- 
domain representation of said input speech signal; obtaining a spectrum tilt of a 
background noise model (Fig.5, items 34 and 65); 

applying a gain to reduce energy of said input speech signal when said 
NSR is high (Fig.5, items 34 and 65) ; 

reducing a spectral valley energy of said input speech signal when said 
spectrum tilt of said input speech signal is close or equivalent to said spectrum tilt 
of said background noise model (Col.1 1 , line 49 - Col. 12, line 27, Figs. 5 and 6); 
and 

applying an inverse filter to said input speech signal when said spectrum 
tilt of said input speech signal is not close to said spectrum tilt of said background 
noise model, wherein said inverse filter is an inverse of said z-domain 
representation of said background noise model (Fig. 13, items 125). 
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As per claim 2, Nishlguchi et al., teach tlie method of claim 1, wherein said 
input speech signal comprises a plurality of sub-frames processed in sequence 
(Fig.5, items 11, 12. 13, 15, 15'. 16, 17. 17' and 19). 

As per claim 3, Nishiguchi et al., teach the method of claim 1 , wherein said 
gain is adaptively based on characteristics of said input speech (Fig.6,). 

As per claim 4, Nishiguchi et al.. teach the method of claim 1 , wherein said 
background noise model is a first order model (Fig.6, item 64, Col. 12, lines 58- 
64). 

As per claim 5, Nishiguchi et al., teach a computer program product 
comprising: a computer usable medium having computer readable program code 
embodied therein for suppressing background noise from a speech signal; 

said computer readable program code configured to cause a computer to: 
obtain an input speech signal; perform linear predictive coding (LPC) analysis on 
said input speech signal to obtain a z-domain representation of said input speech 
signal (Fig.5, items 42 and 43); 

compute a spectrum tilt and a noise-to-signal ratio (NSR) of said z-domain 
representation of said input signal (Fig.5, items 34 and 65); 

obtain a spectrum tilt of a background noise model; apply a gain to reduce 
energy of said input speech signal when said NSR is high (Col.1 1 , line 49 - 
Col. 12, line 27, Fig. 5, items 34 and 65); 

reduce a spectral valley energy of said input speech signal when said 
spectrum tilt of said input speech signal is close or equivalent to said spectrum tilt 
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of said background noise model (Col.1 1 , line 49 - Col. 12, line 27, Figs. 5 and 6); 
and 

apply an inverse filter to said input speech signal when said spectrum tilt 
of said input speech signal is not close to said spectrum tilt of said background 
noise model, wherein said inverse filter is an inverse of said z-domain 
representation of said background noise model (Fig.13, item 125). 

As per 6, Nishiguchi et al., teach the computer program product of claim 5. 
wherein said input speech signal comprises a plurality of sub-frames processed 
in sequence (Fig.5, items 11, 12, 13, 15, 15', 16. 17, 17' and 19). 

As per 7, Nishiguchi et al., teach the computer program product of claim 5, 
wherein said gain is adaptively based on characteristics of said input speech 
(Fig.6). 

As per 8, Nishiguchi et al., teach the computer program product of claim 5, 
wherein said background noise model is a first order model (Fig.6, item 64, 
Col. 12, lines 58-64). 

As per claim 9, Nishiguchi et al., teach an apparatus for suppressing 
background noise from a speech signal, said apparatus comprising: 

an object for receiving an input speech signal; an object for performing 
linear predictive coding (LPC) analysis on said input speech signal to obtain a z- 
domain representation of said input speech signal (Fig.5, items 42 and 43); 

an object for computing a spectrum tilt and a noise-to-signal ratio (NSR) of 
said z-domain representation of said input signal; an object for obtaining a 
spectrum tilt of a background noise model (Fig.5, items 34 and 65); 
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an object for applying a gain to reduce energy of said input speech signal 
when said NSR is high (Fig.5, items 34 and 65); 

an object for reducing a spectral valley energy of said input speech signal 
when said spectrum tilt of said input speech signal is close or equivalent to said 
spectrum tilt of said background noise model (Col.1 1 , line 49 - Col. 12. line 27, 
Figs. 5 and 6); and 

an object for applying an inverse filter to said input speech signal when 
said spectrum tilt of said input speech signal is not close to said spectrum tilt of 
said background noise model, wherein said inverse filter is an inverse of the z- 
domain representation of said background noise model (Fig. 13, item 125). 

As per claim 10, Nishiguchi et al., teach the apparatus of claim 9, wherein 
said input speech signal comprises a plurality of sub-frames processed in 
sequence (Fig.5, items 11, 12, 13, 15, 15', 16, 17, 17' and 19). 

As per claim 1 1 , Nishiguchi et al., teach the apparatus of claim 9, wherein 
said gain is adaptive based on characteristics of said input speech (Fig.6). 

As per claim 12, Nishiguchi et al., teach the apparatus of claim 9, wherein 
said background noise model is a first order model (Fig.6, item 64, Col. 12, lines 
58-64). 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. See attached form PTO-892. 
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Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Vijay B. Chawan whose telephone number is 
(571) 272-7601. The examiner can normally be reached on Monday Through 
Friday 6:30-3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Richemond Dorvil can be reached on (571) 272-7602. 
The fax phone number for the organization where this application or proceeding 
is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Infomiation Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more infomiation about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 



free). 
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